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This is in response to the appeal brief filed September 5, 2006 appealing from the Office 
action mailed on February 24, 2006. 

(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or judicial 
proceedings which will directly affect or be directly affected by or have a bearing on the 
Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 
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(8) Evidence Relied Upon 



5322682 



Bartzokis et al. 



6-1994 



5603322 



Jesmanowicz et al. 



2-1997 



6294972 



Jesmanowicz et al. 



9-2001 



(9) Grounds of Rejection 



Tlie following ground(s) of rejection are applicable to the appealed claims: 



Claim Rejections • 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill' in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 6-12, and 13 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Bartzokis et al (U.S. Pat. 5,322,682) in view of Jesmanowicz et al. 

(U.S Pat. 5,603,322). 
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Tbe invtmion and $t» vtrious embodimeRte may now 
be onderstood by vandn$ to the foUowing detailed de^ 

ficription. 

DETAILED DESCRIPTION OF THE , 
PREFERRED EMBODIMENTS 

The invemtOQ provides o specific measure of iron 
ttoics in vivo using raagnetfc resonance imaging. Tbe 
Ti of tissue ia botb low«r*to-iiud field strength raogaetic 
nsonaiwe imagiiiig isstruaents and a higher field 10 
strength InsirwDent n evahiated. T} obtained by the 
bsgber fldd urength instmiiQat es subtracted ftom 7t 
obtain^ by tbe lower field strength iDstrumeiit or viea 
versa. This difTcTcnDCp T, obtaJned in vivo is then oorxe- 
lated with a quantitaiive measure of the iraoi stores in 15 
vivo in the scanned tissue. A two-dimenssotial or roiJtj- 
djmenaional map of the scaimed (ts»ye is iHen con- 
airoct^ on the baa»s of T to visually identify different 
tisswe typ« as bong normal or abnortnal, cither throngh 
a visual determlnotion based on gray scales or a Dumeric 20 
comparison based on quaotitauvc measure. The Intro* 
ditction of artifldal or oonbiological sabuaoces as op- 
posed to natural ferHtbr b permitted for further <tiag> 
noslic Qsc: 



Regarding Clainn 1, the Bartzokis reference discloses "a specific measure 



of iron stores in vivo using MRI. The T2 tissue in both lower to mid filed strength 



MRI instruments and a higher field strength instrument is evaluated" (see above) 



(column 5, lines 6-13). The Bartzokis reference is lacking a tool used to acquire images 



by a pulse sequence, where as the Jesmanowicz'322 reference discloses "a pulse 



sequence which is performed by an NMR system which acquires 128 images of 
the brain" (See Abstract). Also, the Jesmanowicz'322 reference mentions that the 



region of interest is scanned by a sequence of NMR measurement cycles that 
vary accordingly depending on the volume of iron deposits. It would be obvious 



to one having an ordinary skill in the art to combine an image acquiring tool by 



pulse sequence, with the Bartzokis reference to provide a better method for iron 



detection in a selected region. 



\ 
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the axial fanaiges at the midpoijtl of the phantoiD tubes. 
An other fbn her protocols aaid proocdurcs were canted 
<HU medy for both ihc a5 Tes3a and L5 Tesla Miidics. 

In both the in vivo anA m vitro MRI exftmpks. identi- 
calCte^I^iradlMelbooniGiU two spln-€cho sequences 5 
(TRb2300» TE«ao,90) with two s^Bnab averaged, ai 
192 gradiem steps, 3 maUlinctcr i3loe thickness, and 25 
centimeter Add of view were used. It is expressly ooo- 
tenip^atcd that other sequences ooidd be usedt inch as 
gradient echo sequences that quantiiy Tj*. Any se- 10 
quence that bcludod a influence could be used, sisce 
the dirferendng step enhances ihc field depcndani ef. 
fecta. All ftmhcr caksulations and data cxtr&ctioA pfoce* 
dures a^n were carried out exactly for both the as * 
and L$ Tesla studies. The T] values were calculated 19 
using s>'sten3 sofbvare and the Ts data was extracted. 
T} was calculated for each voxel by an automated algo- 
rithm ftom the two (TEs2as>(0 signal intcnsjttcs of the 
two spin-echo sequences to produce gray scale encoded 
T^maps of the bridn and the phantoms as demonsttaied 20 
in the photograph of PIG. 1. 



Regarding claim 2, and 12, the Jesmanowicz'322 reference lacks dual gradient 



pulse sequence where as the Bartzokis reference Figure 1 illustrates signal intensities 



of the two spin-echo sequences to produce gray scale encoded T2 maps of the brain. It 



would have been obvious to one having ordinary skill in the art to combine the dual 



echo sequencing with a pulse sequence image acquiring system that would provide a 



better analysis, (see above, column 9, lines 4-21). 



Regarding claims 3, and 13, the Jesmanowicz'322 reference lacks a step that 



generates a 3 D field map of the brain whereas, the Bartzokis reference discloses, "a 



two dimensional or multidimensional map of the scanned tissue is constructed on the 



basis of T to visually identify different tissue types as being normal or abnormal" 



(column 5, lines! 6-1 8). It would have been obvious to one having ordinary skill in the art 



to combine the pulse sequencing method of the Jesmanowicz'322 reference (image 



acquisition by pulse sequence) with the Bartzokis reference to have a multidimensional 



map of the scanned tissue, which would eventually help in a better diagnosis. 
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1 

METHOD FOR QUANTUATIVELy MEASURING 
AND MAPPING STORED IRON IN TISSUE USING 
MRI 

BAOCaROUNDOPTHElKVEmiON ^ 
t FIdId of the Invention 

The invention rdaiei to (lie field of the use of nug- 
netic Ksonaace in medicbe to measure iron floret in 
tissue! and In particular to quantitatively and specifi- 
ca&y measure In vifyo^ferritin and closely rebied s»b- 
ttanccs ID tissue. 

2, Descriptton of the Pnor Art 

I>uHn$ the post decade, a number of studies leave 
, iraplkated Iron as a centra) cutpnt in vanous dbeases 1^ 
induding some canoess. A genetic disease, hemocbro- 
macosls, which causes excessive accumulaiions o(f iron 
In tissue and v^ich can be &tal, is estimated to ooour or 
to be at risk In an estijiutod 1.4 million Americans. The 
aocumidaiion of iron store* b tiaw has also been impll. 20 
eated in various studies in Uver damagCt arthritis^ diabe- 
tes, impotence, heart failure and various neurotogjcal 
disorders such as Alzheiroefs and Parkinson's disease. 
Iron stores is tmderstood to mean ferritin or ferritin like 
proteins, which is the bdoIoBloil form for storage of ^ 
iron. 



Regarding claims 6, and 11, the Jesmanowicz'322 reference lacks an indicative 



method that would suggest the presence of diseases like Alzheimer's, Parkinson's, 
Huntingtion and other neurodegenerative diseases. Where as the Bartzokis reference 



discloses "the accumulation of iron stores in tissue has been implicated in various 



neurological disorders such as Alzheimer's and Parkinsons disease" (see above) 



(column 1, lines 20-24). It would have been obvious to one having an ordinary skill in the 



art at the time of the invention to combine iron detection methods as disclosed by 



Bartzokis with the pulse image sequencing of Jesmanowicz'322 to provide an accurate 



iron detection that would help in the diagnosis of any neurodegenerative diseases. 
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^ s io k> ^ 

Regarding Claims 7, and 10, the Bartzokis reference illustrates a graph showing 
the period 12 as measured in vitro against ferritin and apoferritin concentrations as 
measured in 1 .5 and .5 Tesia fields (see Figure 2 above). This clearly shows that tests 
were conducted at a strength of 1 .5 TesIa and it is an obvious to use a higher magnetic 
field strength in order to detect iron deposits in a selected tissue. 

Id the Ulutlrsted embodbstent txt step of mcMuHog 90 
Tz ai the Vmx field UTcn&lh » performexi on a Titbi mag- 
netic resananoe imaeiflig Insiramwi tind the step of 
measuring Ts m the second ffeld siTength is measured on 
a second magnetic resonimoe imapng instrument. The 
method further complies the of iromobilizmg the 55 
subject m at least one siaodardited position. The step of 
tnunobiJixiag comprises the step of po&lisoiiSag the sub* 
Ject u*Uhhi the magnetic resonance imaging tn&trumenu 
to assume a predc4ennined position of each of the in* 
stnmieiits with respect to at least one standard anatomi* 60 
cal reference pdm wlih respect to the Stttiiect. 

The steps of measuring are repeated wSthin a seHected 
ttssue re^on within the subject in order obtain mini* 
mum $i9iisrica1 drvbmioo of measurements within the 
tissue region. Another way to measure is to measure the 65 
entire region and take the Tidifferenccs on a poim-t>y- 
pomt basis followed by calculation of a statistical mea- 
sure for the entire region. StHl sftotker w«y to measure 

Regarding claim 8, the Jesmanowicz'322 reference lacks the repeating of the 
image acquiring steps in the tissue, whereas the Bartzokis reference discloses "the 
steps of measuring are repeated within a selected tissue region within the subject in 
order to obtain minimum statistical deviation of measurements within the tissue region" 
(see above) (column 3, lines 62-65). It would have been obvious to one having ordinary 
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skill in the art to repeat the steps of measurement within the selected region of interest 
to provide a better understanding of the disease and to monitor the progression. • 



^. ajunnrn 



1 



"15^ — 

a I ' — Z± 



^^^=<IV 0-^ 



^L!SIS95!!£eL. «!«- Lr 




Regarding claim 9, the Jesmanowic2'322 reference illustrates an MR! device in 
Figure 1 (above), the system shows the different components such as the CPU, pulse 
generator, controls, image processor etc. Where as the Bartzokis reference discloses a 
method for measuring iron stores in vivo using MRI, where it is processed through a 2D 
or a multidimensional map of the scanned tissue. It would be obvious to one having 
ordinary skill in the art to combine the system used in the Jesmanowicz'322 reference 
with the methods of measuring iron as said in the Bartzokis reference to better monitor 
the selected region of interest of the brain. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary sl^ill in the ar:t to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 4, 5, 14, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bartzokis et al (U.S. Pat. 5.322,682) in view of Jesmanowicz et al. 
(U.S Pat. 5,603,322) and in further view of Jesmanowicz et al. (U.S. Pat. 6,294,972). 

8 

the- rcgkiQ of inicjcsx h is subtuaniiaUy cqntl in m&gnitudc 

and opposite in sign \o that of tbc field wbosc bomagcway 

is to b« improved* Thia% ihc suimmBLi*>n of ittc two ficicfe 

fcsult ia a field whose m&gmiudc excursions ure subsun* 
5 (idhr smBller. ic, tbc inagDctic- field ts more bomc^cDcaus. 

The objcahre is to c&kulBtc a siiiublc qu&nuty of fcrro- 

mngpetic nutcriat to be apprnpriately distribuied amuod the 

rtgton wbQ€c magnetic fidd honkogcaclEv ts tobc iiii]>mved. 

As will be dcscnbcd in mare deioil bebw, in tbc piefcrncd 
31) embodiment of tbc invention^ the cnngnciic field iodicaied 

by ihe field roep is dcconjposcd into compcineniik These 

cxOTipoacnts arc then nuUcd hy caJcnilaiiag «n array of 

fcnxKmagnctic elements that produce equivalent fickJ com- 

pooenl^ (hat aic substaatJaJly equn] in n^Dgniiude ai>d cNppo- 
15 site iu sign to tbc decomposed field map comjxxnents. This 

method gives control ovcj ihc whole region of interest and 

allows the nesuHonl Add to be calculalcd not just at (he 

paints thai were mapped but at any point in the region of 

interest. 

3i> Magnelic fields may be represented in terms of an infinite 
series of orthogjonsl fuiKtions known ns spbcri«I harmon- 
ics. Each h-iTTDCiQic eonsbts of the product of o Ik Id term and 
a «wircc lerai. Tbc liclrfi tcrni ctertnoiDfis Ihe spatinl variation 
of thai barmoak and ube smir^c term deiiDcd it» t'ltrengltb. 

2i The IkSd icnn CDOsl^ts of tbc product of m ^\sGocialcd 

Regarding claims 4, and 14, the Bartzokis and tlie Jesmanowicz'322 reference 
are lacking a field map of the brain using spherical harmonics where as the 
Jesmanowicz'972 discloses "a local coil for acquiring NMR images of a selected part 
of a subject such as the human brain" (column 1, lines 10-12). Also, he states " 
Magnetic fields may be represented in terms of an infinite series of orthogonal functions 
known as spherical harmonics. Each harmonic consists of the product of a field term 
and a source term. The field term determines the spatial variations of that harmonic and 
the source term defined its strength" (see above) (column 8, lines 20-25). Additionally, 



the reference discloses " In the preferred embodiment the field map Is decomposed into 
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49 spherical harmonics" (column 8, lines 56-59). It would be obvious to one having an 
ordinary skill in the art to combine the method of spherical harmonics with the Bartzokis 
reference in order to enhance the image quality of the selected region of the tissue. 

As indscBicd m pcciocss block 146 a tincar prograHiming 

cneibod is eniplo>^cl to cdailnte tbe ideal Ihcckness of 

fcrTostiioi inscns 72 in each grid IocbIkml The pfcfc4Ted 

dtasigri raolhod mvoKx» ifiu use of linear prograinrainig 
4^1; cccbniqucs such as that described by Dorri ci al in UjS. Pat. 
5,045,794. Hqwevc?, ilie oQii!ttriiint&, instead of boin^ 

applied to magnetic ftelds^ tne^uiurtd &t Uu points as 

described tberciD, a» applied io itic oiagDiftidcs of tCie 

various harmonic smtct- terms that most be nuQed s» as to 
30 rediict tin total fidd v^rioiions tbroogboul iIk region of 

inutrm and ilso 10 oiher, ip&muUy higtit^r oitter lemi^ 

cnusl be controtlcd to avoid introdudog field iobomo^neity 

c«ia)pc»oen.is ihia were mi ptesm in itie or^^nal fkld map. 
Hie lineaf pfograratuing problcRi should he set up as 
" follows. 



Regarding claims 5 and 15, the Bartzokis and the Jesmanowicz'322 reference 
are lacking variations in the magnetic field where as the Jesmanowicz'g72 discloses 
"Each harmonic consists of the product of a filed term and a source term. The filed term 
determines the spatial variation of that harmonic and the source term defined its 
strength" (Column 8, lines 22-24). Additionally, the reference states various harmonic 
source terms must be nulled to reduce the total field variations throughout the region of 
interest (see above)(Column 10, lines 45-55). It would be obvious to one having an 
ordinary skill in the art to subtract the spherical harmonic series to measure the 
variations of the magnetic field in the selected region. 



(10) Response to Argument 

In relation to the arguments pertaining to claims 1 and 9, wherein applicant 
alleges that the cited references do not disclose a "magnetic field map", the examiner 
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of record notes that both, Bartzokis et al. and Jesmanowicz'322 disclose the use of a " 
magnetic field map". 

In column 5, lines 2-24, Bartzokis et al. discloses a methodology wherein " The 
T2 of tissue in both lower-to-mid field strength magnetic resonance imaging instruments 
and a higher field strength instrument is evaluated to create a two-dimensional map. 
Importantly, the resulting map is a "magnetic field map" utilized to visually identify 
different tissue types. 

Moreover, the Jesmanowicz'322 patent discloses in column 15, lines 30-49, the 
step of creating a NMR two-dimensional flat map of the brain. Additionaly, in column 5, 
lines 1-67, and column 6, lines 1-8, the specification discloses. the use of a "magnetic 
field map". 

Applicant's definition of the term "magnetic field map" is referring to 
measurements acquired during MRI to estimate the constant and linear components of 
the magnetic field inhomogeneity (see paragraph 0021). Accordingly, the Bartzokis et 
al. patent provides a method to measure iron stores in vivo using magnetic resonance 
imaging. The T2 of tissue in both lower-to-mid field strength and a higher field strength 
magnetic resonance imaging instrument is evaluated (see abstract). The results provide 
evidence that T2 values .which are obtained with high field clinical instruments are 
dependent on the ferritin content of the tissue and that the field dependent shortening is 
useful as a specific quantitative measure of the ferritin content of the tissue (col. 10, 
lines 17-23). There are multiple possible explanations for the field dependent T2 
shortening produced by ferritin. One explanation is that the field inhomogeneity created 
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by the heterogeneous distribution of paramagnetic ferric iron atoms in the ferritin core 
shorten the observed T2 to a greater extent in higher than in lower field strength 
instruments (col. 10, lines 45-51). Taobtained by the higher field strength instrument is 
subtracted from T2 obtained by the lower field strength instrument or vice versa. This 
difference, T, obtained in vivo is then correlated with a quantitative measure of the iron 
stores in vivo in the scanned tissue. A two-dimensional or multidimensional map of the 
scanned tissue is then constructed on the basis of T to visually identify different tissue 
types as being normal or abnormal, either through a visual determination based on gray 
scales or a numeric comparison based on quantitative measure (col. 5, lines 1 1-21). 

A highly significant correlation is found between the brain region and the field 
strength. The reduction of T2 by ferritin at the high field strength refers to the magnetic 
field inhomogeneity created by the distribution of ferric iron concentrations of various 
brain structures. 

In relation to the arguments pertaining that the Bartzokis et al. reference does not 
teach or suggest "acquiring MR images at a substantially high magnetic field 
strength by a pulse sequence adapted to create a magnetic field map of the 
brain". 

In column 7, lines 33-42, Bartzokis et al. discloses acquiring MRI images with 
other field strengths could be used which would optimize the T measure. 
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In column 9, lines 4-39, Bartzokis et al. teaches a method to acquire MR! images 
at the substantially high magnetic field strength by a pulse sequence to create a 
magnetic field map of the brain. 

In response to appellant's arguments arguing that there is no reasonable basis 
for modifying or combining the Bartzokis et al. system and method with the 
Jesmanowicz'322 with respect to the rejection of claims 1**3, 6-12 and 13. 

The examiner notes for the record that "While there must be some teaching, 
reason, suggestion, or motivation that the references be combined to arrive at the 
claimed invention, there is no requirement that the references explicitly suggest the 
combination. In re NHssen . 851 Fl.2cl 1401, 1403, 7 USPQ2d 1500, 1502 (Fed. Cir. 
1989). The suggestion or motivation to combine the references or teachings can derive 
solely from the existence of a teaching, which one of ordinary skill in the art would be 
presumed to know, and the use of that teaching to solve the same or similar problem 
which it addresses. In re Wood . 599 F.2d 1032. 1037, 202 USPQ 171, 174 (CCPA 
1979)". 
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(11) Related Proceeding(s) Appendix 

No decision rendered by a court or tlie Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 

For the above reasons, it is believed that the rejections should be sustained. 



Respectfully submitted 




^ohn F. Ramirez 
' Patent Examiner 
Art Unit 3737 



December 4, 2006 
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